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Background: Left ventricular hypertrophy is a fundamental prognostic factor in a variety of cardiac diseases, and developing a non-invasive and 
accurate method of measuring left ventricular mass (LVM) is crucial. 3-dimensional echocardiography (3DE) has achieved better estimation of LVM. 
However, non-significant trend towards underestimation has often been reported and no previous study synthesized these data. The aim of this 
meta-analysis to reveal existence and extent of the bias, and investigate the related factors.
Methods: Studies comparing LVM between 3DE and magnetic resonance imaging (MRI) were eligible. A meta-analysis was performed to evaluate 
the systematic bias. Factors affecting the bias were also investigated by meta-regression analysis.
Results: A total of 25 studies including 658 subjects revealed underestimation of LVM by 3DE (-1.9g [-3.3, -0.5], p=0.01. Figure). Existence of 
acquired cardiac disease and apical rotation method led to more underestimation, whereas matrix-array transducer, semi-automated tracking 
system, disc summation method counteracted the underestimation (p<0.00001, respectively). Existence of congenital cardiac disease did not affect 
the bias (p=0.69).
Conclusions: Only by synthesizing a number of small studies as a meta-analysis could we display underestimation of LVM by 3DE and factors 
of the systematic bias. These data provide more detailed basis for improving the accuracy of 3DE, an indispensable step towards further clinical 
application. 
